This paper investigates labor supply and redistributive effects of in-work benefits for Italian married couples using a tax-benefit microsimulation model and a multi-sectoral discrete choice model of labor supply. We consider two in-work benefit schemes following the key principles of the Earned Income Tax Credit (EITC) and the Working Tax Credit (WTC) existing in the US and the UK, respectively. The standard design of these in-work benefits is however augmented with a new benefit premium for two-earner households in order to overcome the well-known disincentive effects that these welfare instruments may generate on secondary earners. In simulation, the proposed in-work benefits are financed through the abolition of Italian family allowances for dependent employees and contingent workers thus ensuring tax revenue neutrality. We show that our EITC and WTC reforms have strong positive effects on labor supply of wives, weak negative effects on labor supply of husbands, and strong positive effects on equity. The EITC is more effective than the WTC in boosting employment of wives, while the WTC is more effective than the EITC in fighting poverty. In both schemes, the trade-off between labor supply incentives and redistributive effects is crucially related to the new benefit premium for two-earner households. Other things being equal, tax revenue neutrality implies that a higher value of this policy coefficient yields stronger incentive effects and weaker redistributive effects.
Introduction
In-work benefits are typically promoted as welfare instruments that encourage employment in the low-skilled population, while also maintaining high levels of social protection. Unlike more traditional welfare instruments, they provide mean-tested transfers to low-income households with eligibility conditional on some employment requirement to avoid the harmful disincentive effects of the welfare trap. Pioneering in-work benefit schemes are the Earned Income Tax Credit (EITC) in the US and the Working Tax Credit (WTC) in the UK. In the last 20 years, similar policies have been also adopted by a number of OECD countries.
Despite the general consensus on effectiveness of in-work benefits for lone mothers, the popular view that these welfare instruments may encourage employment while still retaining a good targeting of redistributive effects is unlikely to hold for married couples. Economic theory and previous empirical evidence suggest that family-based schemes, where in-work benefits are meantested against household income, generally promote employment among eligible married men and lone mothers (see, for example, Eissa and Liebman 1996; Blundell 2000; Blundell and Hoynes 2004; Eissa and Hoynes 2004; Bargain and Orsini 2006) . Such schemes are likely to create, however, perverse labor supply effects on second-earners as their earnings may move households in regions of the budget set where marginal tax rates are high (Eissa and Hoynes 2004) . To contrast these unintended disincentive effects, some countries like Belgium, Finland, Hungary, the Netherlands and Sweden have experienced individual-based schemes where in-work benefits are mean-tested against individual income (Immervoll and Pearson 2009) . In this case, however, the major concern is on a less efficient targeting of the redistributive effects because transfers may be also provided to low-income workers in well-off households. Whether these competitive objectives, namely labor supply incentives and redistributive effects, can be reconciled in a single policy instrument is still considered an open question.
The contribution of this paper to the existing literature on in-work benefits is threefold. First, we propose an innovative design of the EITC and the WTC for married couples aimed to overcome the disincentive effects that these family-based in-work benefit schemes may generate on secondary earners. Our strategy consists of introducing some additional labor supply incentive for secondary earners within an otherwise standard family-based scheme that by itself preserves an efficient targeting of redistributive effects in favor of poor working households. Thus, we augment the standard design of EITC and WTC schemes with a new benefit premium for two-earner households to handle one of the major drawbacks of these family-based welfare instruments.
Second, we provide an ex-ante evaluation on the likely impact of in-work benefits for married couples using a tax-benefit microsimulation model and a structural model of labor supply. Unlike most of the previous studies using a similar approach, our structural model of labor supply draws upon the multi-sectoral discrete choice framework by Dagsvik and Strøm (2006) which jointly accounts for nonlinear and nonconvex budget sets, hourly wage rate differentials among jobs in different sectors, observed and unobserved heterogeneity, and sector-specific quantity constraints.
The original setup of the model for a single decision maker is extended, within a unitary framework, to the case of two decision makers to capture labor supply responses of both spouses. In this way, we avoid the critic by Keane (2011) on the conventional practice of considering husbands' labor supply as inelastic. In our empirical application, we also assess the implications of using alternative model specifications by comparing the results from our multi-sectoral model with those from a simpler model which ignores sector-specific attributes of the various job opportunities.
Third, we contribute to the policy debate surrounding effectiveness of in-work benefits for married couples by focusing on a country like Italy which is notoriously characterized by a low employment rate of married women, lack of employment support programs, high marginal tax rates on earned incomes, and a widespread cultural tradition of married couples with male breadwinner. As argued by Bratti et al. (2005) , low-skilled married women with children are undoubtedly an important socio-economic group of interest and therefore one cannot ignore the undesirable disincentive effects that family-based welfare instruments may generate on this population group. Previous ex-ante evaluations of in-work benefits for Italy can be found in the recent studies by Figari (2011) and Colonna and Marcassa (2011) . The former analyzes the effects of family and individual-based in-work benefits, while the latter compare a set of alternative policy reforms based on the British WTC, family-based taxation and gender-based taxation. In both studies, in-work benefits are simulated under tax revenue neutrality using the resources collected through the abolition of tax credits for dependent spouses. The aim of our study is different because we focus on EITC and WTC in-work benefit schemes by emphasizing the role of the new benefit premium for two-earner households. Simulations are carried out under tax revenue neutrality after taking into account possible labor supply reactions. Unlike previous studies, this desirable objective is achieved through the abolition of family allowances (FA) for dependent employees and contingent workers which are expected to contribute to the low employment rate of married women.
Our simulations show that the proposed EITC and WTC reforms may lead to sizeable labor supply and redistributive effects. The incentive effects for wives are positive, statistically different 3 from zero, and mainly concentrated at the extensive margin, while the incentive effects for husbands are negative, not always statistically significant, and mainly concentrated at the intensive margin.
The EITC is more effective than the WTC in boosting employment of wives, while the WTC is more effective than the EITC in fighting poverty. In both schemes, the trade-off between labor supply and redistributive effects is crucially related to the size of the benefit premium for twoearner households. Other things being equal, tax revenue neutrality implies that a higher value of this policy coefficient yields stronger incentive effects and weaker redistributive effects. According to our multi-sectoral model, most labor supply responses take place in the private sector where jobs are characterized by lower hourly wages than in the public sector. Further, ignoring sector-specific attributes of the various job opportunities may lead to an overly simplified representation of the choice set that does not allow to capture certain labor market transitions and thus results in lower labor supply responses.
The remainder of the paper is organized as follows. Section 2 provides a brief review of the EITC in the US and the WTC in the UK. Section 3 describes the Italian FA and formalizes the EITC and WTC schemes simulated in our study. Section 4 presents our multi-sectoral discrete choice model of labor supply for married couples. Section 5 describes the data and the tax-benefit microsimulation model. Estimates of the labor supply model and predicted labor supply elasticities are presented in Section 6, while policy simulation results are presented in Section 7. Finally, Section 8 concludes.
2 In-work benefits in the US and the UK The aim of in-work benefits is to create an attractive financial gap between paid work and being on welfare by enforcing some work-contingent eligibility rule. Low-income households are entitled to a refundable tax credit (or benefit) provided that at least one adult member works and other eligibility criteria are satisfied. In this section, we discuss briefly main features, potential incentive effects, and previous empirical findings of the in-work benefits existing in the US and the UK.
Earned Income Tax Credit
The EITC was introduced in the US in the 1970s as a sort of negative income tax program with eligibility conditional on employment. Although it started as a modest program aimed at offsetting the social security payroll tax for low-income families with children, the EITC went through several expansions in 1986, 1990, and 1993 and is now considered a key pillar of the welfare system in the US.
4
To be eligible for the EITC, the taxpayer needs meet two conditions: (i) positive earned income from employment or self-employment, and (ii) earned income, adjusted gross income and investment income below certain thresholds. Conditional on eligibility, the amount of the credit depends on family earned income according to separate tax credit schedules by filing status and number of eligible children. The right panel of Figure 1 illustrates the 2011 EITC schedule for married filers by number of eligible children. We can see that each schedule consists of a phase-in region where the credit is initially increased at a certain subsidy rate, a flat region where the credit is kept constant at the maximum amount, and a phase-out region where the credit is reduced at a certain tapper rate. Subsidy rate, maximum credit amount, and tapper rate vary with the number of eligible children to ensure a more generous scheme in favor of large households. In the tax credit schedule for single filers, flat and phase-out regions are reduced by about $5, 000. 1
As discussed at length in Eissa and Liebman (1996) and Hoynes (2004, 2011) , economic theory predicts an unambiguously positive effect of the EITC on labor force participation of unmarried taxpayers and primary earners of married couples due to the additional after-tax income provided when they are employed. The incentive effects on hours worked depend on which region of the EITC schedule the taxpayers are located. They are expected to be ambiguous for people in the phase-in region and unambiguously negative for people beyond the phase-in region. Secondary earners of married couples, many of whom are women, are expected to reduce both labor force participation and hours worked because their earning may move the household in the phase-out region where the credit is withdrawn with household income. Theoretical predictions are supported by a number of empirical findings from quasi-experimental studies using the various EITC expansions. For single parents, there is evidence of strong positive effects on labor force participation and small negative effects on hours worked (Dickert et al. 1995; Eissa and Liebman 1996; Liebman 1998; Meyer and Rosenbaum 2001) . For married couples, Eissa and Hoynes (2004) find a reduction of total labor force participation due to a small rise in participation of husbands and a sizable reduction in participation of wives, while Neumark and Wascher (2001) find a negative effect on hours of work among poor households with a working adult.
Working Tax Credit
The UK has a long history of in-work benefits. The Family Income Supplement was introduced in 1971 and then replaced by the Family Credit in 1988. After a number of reforms during the early 1990s, the Working Families' Tax Credit was introduced in 1999 and then replaced again by the Child Tax Credit (CTC) and the Working Tax Credit (WTC) in 2003. Below, we focus on the WTC which extended for the first time in-work benefits to childless households.
To be eligible for the WTC, the claimant is required to fulfill one of the following conditions:
(i) working 30 hours or more per week and being aged 25 or over; (ii) working 16 hours or more per week and being responsible for a child; (iii) working 16 hours or more per week and having a disability; (iv) working 16 hours or more per week, being aged 50 or over, and returning to work in the previous three months after receiving unemployment benefits for at least six months; or (v) working 16 hours or more per week and being aged 60 or over. The maximum credit entitlement is made up of building blocks, called elements, each reflecting particular circumstances of the claimant and her family. In 2011-12, the basic element amounts to £1,920. Additional elements include second adult and lone parent elements (both equal to £1,950), 30 hour element (£790), basic and severe disability elements (£2,650 and £1,130), and 50 plus element (either £1,365 or £2,030 depending on whether working time is lower or grater than 30 hours per week). The WTC schedule also includes a childcare element to subsidize up to 70% of formal childcare costs with a maximum of £175 per week for one child and £300 per week for two or more children. The effective credit amount is mean-tested against gross annual income before tax and national insurance contributions, jointly assessed in the case of couples. It is equal to the maximum award if income does not exceed a disregard of £6,420 and is reduced at the taper rate of 41% above this disregard. 2 The left panel of Figure 1 illustrates the 2011 WTC schedule for households who are entitled to the basic and the second adult elements, assuming that the claimant's hourly wage is equal to 6
Euro and non-labor household income is equal to zero. As the claimant works 30 hours or more per week, we observe an upward shift in the WTC entitlement due to the 30 hour element. The figure also shows the impact of an additional WTC element considering the subsidy received for formal chilcare cost of 2000 Euro. In this case, we observe an upward shifts in the overall WTC profile and hence a larger phase-out region. Notice that, in this figure, a direct comparison between the WTC and the EITC can be misleading because we are ignoring the CTC and other minor differences in the eligibility criteria.
Theoretical predictions and empirical findings on the incentive effects of the British in-work benefits line up with those discussed above for the EITC. There is evidence of strong incentives on employment of single mothers, weak disincentive effects on employment of married women whose husbands work (see Blundell et al. 2000 , Brewer et al. 2006 , and Francesconi and van der Klaauw 2007 , among others), and positive effects on hours worked by those in employment (Leigh 2007) and lone mothers working part-time (Gregg et al. 2009 ). As noticed by Blundell et al. (2002) , the British tax credits have two distinguishing features. First, the minimum hours limit placed on eligibility may weaken the expected incentive effects on labor force participation. This conjecture is supported by a difference-in-difference analysis of the 1992 reform to the Family Credit which reduced the minimum hours limit from 24 to 16 hours per week. Second, the additional credit provided to encourage full-time work may help offset the expected disincentive effects on hours of work. Although there is little empirical evidence on this feature of the WTC schedule, there are reasons to believe that these effects are not negligible because of the conspicuous financial returns to full-time work.
Policy reforms
An attractive feature of the in-work benefit schemes discussed so far is that, being family-based (i.e. assessed on the basis of household income), they are generally well targeted to poor working households. For the same reason, however, they are likely to create disincentive effects on secondary earners and hence are not advisable in circumstances where married women are the target group of interest. In this section, we formalize a new version of the EITC and WTC in-work benefit schemes which allow to address this issue. Since our EITC and WTC policies also involve abolition of FA for dependent employees and contingent workers, in what follows we first describe the main features of this Italian welfare program.
Italian FA
Italian FA were introduced in October 1934 as a contingent welfare measure for blue collar workers of the private industrial sector. Nowadays, this program also covers workers in other sectors, other categories of workers, unemployed and pensioners, and is considered an important element of the Italian welfare system to alleviate poverty (Biase 2010; Naldini 2003) .
FA are family-based benefits exempt from taxation and mean-tested against number of eligible household members, household composition and gross household income. Overall, there are 15 household typologies depending on the number of adult members, their civil status, and the presence of children and disabled individuals. Here, we focus on four standard household typologies consisting of a married couple, no disabled member and (i) no children, (ii) one child, (iii) two chil-7 dren, and (iv) three children. People entitled to claim for FA are dependent employees, contingent workers, unemployed covered by the unemployment benefit system, and former-employees pensioners. Self-employed workers are excluded from the program and at least 70% of gross household income is required to be from wages, salaries, former-employee pensions and other social benefits granted to dependent employees. Gross household income is defined as the sum of earnings from employment and self-employment (net of social security contributions), non-labor incomes subject to the personal income tax, and other non-taxable incomes if above 1, 033 Euro. Figure 2 illustrates the 2008 FA schedule for the four household types of interest. We can see that the benefit amount is a strictly increasing function of household size and a non-increasing step function of gross household income. With the exception of childless couples, each schedule is defined by an initial flat region where poor households receive the maximum benefit and three subsequent phase-out regions where the benefit is reduced at certain tapper rates. The yearly maximum benefit ranges between 552 Euro for childless couples to 4, 500 Euro for couples with three children. Although this is usually considered a welfare program to alleviate poverty, one can notice that the income cut-off points after which the benefit expires are rather generous. The basic idea of our revenue neutral in-work benefit reforms consists of imposing moderately lower income limits to collect resources from the right-hand-side of the gross household income distribution.
These resources are then used to finance a suitable scheme of incentives for secondary earners of low-income households.
The EITC policy reform
Our EITC policy reform grants a benefit exempt from taxation which is mean-tested against gross household income and household size (as defined in the FA program). Eligibility to the EITC is restricted to households with positive earnings and the underlying policy coefficients are determined to ensure tax revenue neutrality for each household type after taking into account both the abolition of FA and the potential labor supply responses. Accordingly, there is no variation of the public budget and no transfer of resources across different household types.
We assume that the EITC schedule for one-earner households has the standard form
where E * c is the maximum benefit provided in the flat region, t 1c = E * c /G 1c is the subsidy rate of the phase-in region, t 2c = E * c /(G 3c − G 2c ) is the tapper rate of the phase-out region, G tc , t = 1, 2, 3, are the income cut-off points, and G is gross household income. The EITC schedule for twoearner households has two worth innovative features. First, it provides a higher maximum benefit
, with p c ≥ 0 denoting the size of benefit premium for two-earner households, to encourage labor force participation of secondary earners. Second, it extends the phase-in and phase-out regions to avoid too binding constraints on gross household income. Assuming that the length of the flat region, the subsidy rate and the tapper rate do not change, the income cut-off points of the schedule for two-earner households areḠ
Figure 3 illustrates the EITC schedule used in the first scenario of our simulations where the benefit premium for two-earner households is fixed to p c = 0.75 for all household types. The income cut-off points G 1c , G 2c , and G 3c are fixed to 50%, 100% and 150%, respectively, of the poverty line in the baseline tax-benefit system and are allowed to vary across household types according to the coefficients of the Carbonaro equivalence scale. 3 In this scenario, revenue neutrality is achieved for values of E * c equal to 756 Euro for childless households, 1,780 Euro for households with one child, 2,210 Euro for households with two children, and 3,482 Euro for households with three children.
Compared to FA, our EITC policy imposes more binding income cut-off points for gross household income. Poor working households at the bottom of the gross household income distribution are likely to receive a lower benefit. However, as gross household income increases, the EITC schedule generally provides a higher benefit, especially when both spouses work.
The WTC policy reform
Our WTC policy reform grants a benefit exempt from taxation which is mean-tested against hours of work, gross household income and household size. Eligibility to the WTC is restricted to households with at least one adult person working 16 hours per week or more. The maximum benefit entitlement is determined as the sum of three elements: the basic element W * 1c , the second adult element W * 2c and the 30 hour element W * 3c . 4 We assume that W * 1c is provided to all eligible households, W * 2c is provided to households where both spouses work at least 16 hours per week, and W * 3c is provided to households where both spouses work at least 30 hours per week. As for the EITC, we determine the basic element W * 1c to guaranty tax revenue neutrality for each household type. The other two elements are specified as W * 2c = p c W * 1c and W * 3c = q c W * 1c , where p c ≥ 0 is the size of the benefit premium for two-earner households and q c ≥ 0 is the size of the benefit premium for working full-time.
The WTC schedule for households who are only entitled to the basic element has the standard form
where W * c = W * 1c is the maximum benefit provided in the flat region, t c = W * c /(G 3c − G 2c ) is the tapper rate of the phase-out region, and G 2c and G 3c are the income cut-off points delimiting the phase-out region. Notice that, in this schedule, the income cut-off point for the beginning of the flat region is defined implicitly by the eligibility condition on minimum hours of work and it varies across households with the hourly wage of both spouses and non-labor household income. Households who are entitled to the second adult element face a similar WTC schedule with maximum benefit equals
For households who are entitled to the 30 hours element, the maximum benefit isW
and the income cut-off points areG
. These additional elements of the WTC schedule then increase the maximum benefit entitlement and allow to expand the length of the phase-out region. The length of the flat region and the tapper rate of the phase-out region are instead kept constant. Figure 4 illustrates the WTC schedule used in the first scenario of our simulations assuming that hourly wages of both spouses are equal to 6 Euro and non-labor household income is equal to zero. For comparability with the EITC, we set the benefit premium for two-earner households to p c = 0.75, the benefit premium for working full-time to q c = 0.5, and the income cut-off points G 2c and G 3c to 100% and 150% of the poverty line in the baseline tax-benefit system multiplied by coefficients of the Carbonaro equivalence scale for household type c. In this policy reform, revenue neutrality is achieved for values of W * 1c equal to 1,017 Euro for childless households, 2,490 Euro for households with one child, 2,883 Euro for households with two children, and 4,080 Euro for households with three children. Compared to the EITC, the WTC is more closely targeted to poor working households with particularly low wage rates and it includes special incentives to encourage full-time work.
Structural model of labor supply
To provide an ex-ante evaluation of our in-work benefit reforms, we need a structural model of labor supply to simulate the potential labor supply reactions as the tax-benefit system changes.
Our structural model of labor supply is a simple generalization to the case of married couples of the multi-sectoral discrete choice model for a single decision maker originally developed by Dagsvik and Strøm (2006) .
Like standard discrete choice approaches to labor supply modeling (van Soest 1995), our model assumes that the choice sets available to the two spouses consist of a predetermined finite set of job opportunities. Utility maximization can then be done by comparing the utility function across the alternative points of their choice sets without performing marginal calculations. This attractive feature of the model allows to handle nonlinear and nonconvex budget sets, while also accounting for a flexible utility function, observed and unobserved heterogeneity, and unobserved wage rates of nonworkers. Our modeling framework differs from a standard discrete choice approach in that the set of available job opportunities is allowed to vary across agents to capture rationing effects that typically lead to full-time and part-time peaks in the distribution of working hours. 5 Following Dagsvik and Strøm (2006) and Dagsvik et al. (2011) , labor supply behavior is viewed as an outcome of agents choosing from a set of jobs, each of which is characterized by offered hours of work, wage rate, and other nonpecuniary (qualitative) job attributes. The set of available job opportunities, which is observable to the agent but not to the researcher, can be constrained because it is determined by market equilibrium conditions and by negotiations between unions and employers. Unlike previous studies, our modeling framework explicitly considers the choice of jobs in different sectors (i.e. public and private sector) without taking the husband labor market behavior as given. This allows us to also account for individual and sector-specific hourly wages and sector-specific constraints in the distribution of working hours of both spouses.
A multi-sectoral model for married couples
Like the bulk of the labor supply literature, we rely on a unitary framework where husband and wife maximize a common utility function which depends on their own leisure, their spouse leisure, and disposable household income. 6 The utility of the couple is assumed to be
where V (l m , l f , y) is a systematic component, l m is the husband's leisure, l f is the wife's leisure, y is disposable household income, (s, k) is a positive random taste shifter, and s = (s m , s f ) and k = (k m , k f ) index, respectively, the sector combination and the combination of jobs for the husband and the wife. The random error (s, k) accounts for unobservable heterogeneity in preferences and it is assumed to be identically and independently distributed across households, sectors and jobs with distribution function
The budget constraint of the couple, which incorporates earnings of the husband and the wife, non-labor household income, taxes and benefits, is represented by
where h m and h f are the hours of work of the husband and the wife, ω m (s m ) and ω f (s f ) are their sector-specific hourly wages, I is non-labor household income, and ψ is a tax-benefit function mapping gross incomes of the various household members into disposable household income. Provided that utility is increasing in disposable household income, one can substitute the budget constraint into the utility function to obtain
Notice that, in a discrete choice framework, we do not need to impose coherency conditions about monotonicity and quasi-concavity of preferences that may limit the flexibility of the utility function. As argued by van Soest (1995) , these conditions can be tested ex-post avoiding in this way the critique of MaCurdy et al. (1990) .
We assume that the choice sets of jobs offered to the husband and the wife are independent from each other. Each of them consists of a finite number of alternatives including non-participation and several job opportunities in different sectors. The hours of work associated to each alternative of the choice sets are assumed to be fixed. However, there can be a number of job opportunities with the same working requirement that differ because of other unobservable nonpecuniary characteristics.
The size of the choice sets is unknown to the researcher. Let Q(z m , z f ) denote the set of job pairs with hours of work (h m , h f ) in sectors (s m , s f ), and q i (z i ) denote the number of jobs with hours of work h i in sector s i available to spouse i = m, f . From standard results in discrete choice models (McFadden 1984) , the probability π(z m , z f ) that the husband and the wife select a specific job pair k = (k m , k f ) with characteristics (z m , z f ) is equal to the sum of the probabilities of all jobs within the set Q(z m , z f ) with the same observable characteristics (z m , z f ). For job pairs with h m > 0 and
where P is a normalization constant of the form
The choice probabilities of alternatives in which one or both of the spouses do not work have similar 
For alternatives with h i = 0, θ i (s i ) and g i (z i ) are both normalized to one. The job availability measure θ i (s i ) denotes the number of job opportunities relative to nonworking opportunities that are available in sector s i to spouse i, whereas the hours of work density g i (z i ) denotes the share of jobs with h i working hours that are available in sector s i to spouse i.
Empirical specification and estimation
The empirical specification of our model distinguishes between jobs in the public and private sectors because Italy is known to be one of the European countries exhibiting large public-private wage differentials (Giordano et al. 2011 ).
The husband's choice set consists of 15 alternatives (non-participation plus 7 job opportunities for each sector with hours of work in the intervals 1-25, 26-32, 33-37, 38-42, 43-47, 48-55, 56+) , while the wife's choice set consists of a finer grid of 19 alternatives (non-participation plus 9 job opportunities for each sector with hours of work in the intervals 1-15, 16-22, 23-27, 28-32, 33-37, 38-42, 43-47, 48-55, 56+) . The hours of work associated with each job opportunity are selected by the sampling procedure of Aaberge et al. (1995) . 7 
Simulating labor supply responses
Estimated parameters of the labor supply model can be used to predict labor supply responses such as elasticities to exogenous variations of the hourly wages and the impact of policy reforms to the baseline tax-benefit system. Following Creedy and Duncan (2002) , these labor supply responses are estimated by a four-step simulation procedure which accounts for the unobserved components of the model. Firth, we draw 50 realizations from the Extreme value distribution and the estimated asymptotic distribution of the parameter estimates such that, under the baseline tax-benefit system, predicted probabilities are optimal at the observed choices. 9 Second, we use the maximum probability rule to allocate each sample observation to the alternative with the highest predicted probability. Third, we repeat the first two steps after a policy reform and create simulated transition frequencies using the same random draws selected in the first step. Forth, we compute point estimates and standard errors of labor supply responses taking the mean and the standard deviation of the simulated transition frequencies across the 50 replications. Labor supply is higher for husbands than for wives due to the higher participation rate (93% and 53% respectively) and the larger number of worked hours among workers (40 and 32 hours per week, respectively). Differences in the participation rates of the two spouses are particularly striking within the private sector (70% for husbands and 32% for wives). Husbands' hourly wages are generally higher than wives' hourly wages (13.34 and 12.04 Euro, respectively) and we observe a public-private wage differential of about 4 Euro for both spouses. In the private sector, the peaks associated with full-time jobs are found at 40 hours per week for both spouses. In the public sector, the peaks at 40 hours per week are sizeable, but the mode of the distribution is equal to 38 hours for wives and 36 hours for husbands. In both sectors, we also see a relevant fraction of wives employed in part-time jobs with 18-30 hours of work per week.
Data and microsimulation model

Estimation results
This section presents estimates of our multi-sectoral model of labor supply and predicted labor supply elasticities. Estimates of our multi-sectoral labor supply model (labeled as Model 2) are compared with those of a benchmark model (labeled as Model 1) which ignores sector-specific attributes of the job opportunities available for the two spouses and thus is similar to the labor supply model analyzed by Aaberge et al. (1999) . Estimated coefficients of both models are conditional on preliminary two-step estimates of the sample selection models for hourly wages which are presented in Appendix B. Table 1 shows the SML estimates of Models 1 and 2 based on R = 150 draws from the distribution of ζ = (ζ 1 , ζ 2 ). The upper panel gives estimated coefficients on the terms of the utility function, including those on the interactions between the linear coefficient of each spouses's leisure and socio-demographic characteristics. For this set of coefficients, we find that standard errors are remarkably small and thus several coefficients of the utility function are significantly different from zero. Estimates of Models 1 and 2 do not differ much. This suggests that the assumed structure of the preferences is hardly affected by the existence of specific attributes in the private and the public sectors. In both models, the first and the second order conditions in van Soest (1995) implies that the deterministic part of the utility function is increasing in disposable household income and quasi-concave for all sample observations. A positive coefficient on the interactions between leisure terms and socio-demographic characteristics can be interpreted as a positive effect on the marginal utility of leisure or, equivalently, as a negative effect on labor supply. Accordingly, labor supply has an inverted U-shaped age profile with a maximum at 39 years for husbands and 43 years for wives. The number of children has a negative and statistically significant impact on the wife's labor supply, while the negative effect due to the presence of young children is not significantly different from zero. Most of these findings line up closely with earlier results in Aaberge et al. (1999) and Figari (2011) and partly reflect a widespread cultural tradition of Italian married couples with breadwinner men and women taking care of children. The random effects introduced to account for unobservable heterogeneity in the preferences do not seem to play an important role. 10 Thus, similarly to van Soest et al. (2002) and Dagsvik and Strøm (2006) , we find that SML estimates of our mixed logit models are not statistically different from standard ML estimates of multinomial logit models which ignore unobserved heterogeneity in the preferences.
Structural model of labor supply
Estimated peaks on the hours of work densities suggest that job opportunities are mainly concentrated around full-time jobs involving 36 and 40 hours of work. The full-time peak at 36 hours is statistically significant in the public sector only, while the full-time peak at 40 hours is statistically significant in both sectors and is generally higher in the private sector. Estimated peaks on part-time jobs (i.e. jobs involving 18-30 hours of work) are not significantly different from zero.
One can also notice that estimated peaks in Model 1 are always in the range of the corresponding sector-specific estimates from Model 2.
Estimated coefficients on the job availability densities confirm that couples living in regions with high unemployment rates face a less favorable labor market environment, especially in the private sector. Except for husbands in the private sector, job availabilities are positively affected by having a secondary or tertiary education degrees. The quality of education, as measured by the interactions between indicators for educational attainment and final grade, has a positive and statistically significant effect only for job availability of wives in the public sector.
Labor supply elasticities
Our multi-sector model of labor supply allows to compute different types of uncompensated labor supply elasticities for each spouse: along the extensive and intensive margins (i.e. elasticities of the participation probability and the unconditional hours of work), with respect to either an increase in own hourly wages or spouses' hourly wages (i.e. own or cross elasticities), as well as with respect to an increase in hourly wages in all sectors or a specific sector. Table 2 compares estimates from Models 1 and 2 focusing on own and cross elasticities of the participation probability (PP) and the hours of work (HW) after increasing by 1% the gross hourly wages of all job opportunities. Estimates are presented separately for husbands and wives and by decile of disposable household income.
According to our estimates, elasticities from Model 2 are generally higher than those from Model 1 mainly because of differences at the bottom of the disposable household income distribution. This result may be due to the fact that our multi-sectoral framework provides a finer representation of the choice sets available to the two spouses, where each job opportunity is characterized by a certain number of hours of work, a sector-specific wage and other nonpecuniary sector-specific attributes.
As a consequence, Model 2 allows to capture labor market transitions towards job opportunities that are indeed excluded from the choice sets of Model 1. Consistently with previous findings on elasticities of Italian married couples (Aaberge et al. 1999 (Aaberge et al. , 2004 , we find that estimated elasticities are considerably higher for wives than for husbands and are mainly driven by changes at the extensive margin. In Model 2, for example, own elasticities of the participation probability are equal to 0.05 for husbands and 0.23 for wives, whereas own elasticities of unconditional hours of work are equal to 0.05 and 0.27, respectively. For poor couples at the bottom of the disposable household income distribution, we find considerably higher own elasticities of both participation probability (0.19 for husbands and 1.25 for wives) and hours of work (0.21 for husbands and 1.56 for wives). Cross elasticities are generally negative and considerably smaller in absolute value than own elasticities (−0.04 for husbands and −0.05 for wives).
Simulation of EITC and WTC reforms
This section presents simulated labor supply and redistributive effects of our EITC and WTC reforms. As discussed in Section 3, these reforms involve the abolition of FA from the Italian tax-benefit system and coefficients of the underlying in-work benefit schedules are determined to guarantee tax revenue neutrality for each household type after taking into account predicted labor supply responses. Labor supply effects are measured by the average relative variations (with respect to the baseline tax-benefit system) of participation probabilities and unconditional hours of work, while redistributive effects are measured by the average relative variations of disposable household income, poverty head count ratio (HCR), and poverty gap ratio (PGR). 11
Before discussing the effects of our policy reforms, we first analyze the magnitude of the disincentive and redistributive effects due to FA only. 12 As expected from the economic theory, the abolition of this family-based welfare program leads to a decrease of 0.11% in the participation probability of husbands, an increase of 1.02% in the participation probability of wives, and an increase of 0.11% and 1.18% in the unconditional hours of works of husbands and wives, respectively.
Although FA contribute to the low participation rate of wives, the design of alternative welfare instruments cannot ignore the sizeable redistributive effects of the program to be abolished. The mean of disposable household income falls by 2.15%, while the HCR and the PGR increase by 31.81% and 31.36%, respectively. Tables 3 and 4 show labor supply effects of our EITC and WTC reforms on participation probabilities and unconditional hours of work, respectively. These results are presented separately by gender, model specification, household type, decile of disposable household income and sector.
Overall, we find that labor supply effects for wives are significantly grater than zero and mainly concentrated at the extensive margin, while labor supply effects for husbands are negative, although not always significant, and mainly concentrated at the intensive margin. According to the estimates of Model 2, for example, the participation probability of wives increases by 1.71% under the EITC reform and by 0.70% under the WTC reform. The variation of the participation probability of husbands is instead negligible. After accounting for labor supply responses at the intensive margin, the gap between the incentive effects of the two reforms is substantially lower due to the WTC benefit premium for working full-time (i.e. the 30 hour element). Unconditional hours of work range from −0.13% for husbands to 1.18% for wives under the EITC reform, and from −0.12% for husbands to 0.79% for wives under the WTC reform.
Heterogeneity in labor supply responses across population groups is substantial. There is a clear evidence that incentive effects of both reforms are increasing with household size and decreasing with disposable household income. For example, under the EITC (WTC) reform, the variation of unconditional hours worked by wives ranges from a minimum of 0.11% (0.07%) for childless couples to a maximum of 6.45% (6.65%) for couples with three children. Given that our in-work benefit schedules are designed to ensure no transfer of financial resources across household types, one can argue that the positive gradient with respect to household size simply reflects the generosity of FA in favor of large households. On the other hand, the negative gradient with respect to disposable household income reflects the redistributive nature of our reforms which impose more binding cutoff points for gross household income than those applied in the FA schedule. Accordingly, most labor supply responses are found at the bottom of the disposable household income distribution where wives increase their unconditional hours of work by 10.53% under the EITC reform and by 8.12% under the WTC reform.
The two structural models of labor supply lead to qualitative similar policy considerations, but the magnitudes of the estimated effects from our multi-sectoral model (Model 2) are generally higher than those obtained from the simpler benchmark model (Model 1) which ignores sectorspecific attributes of the various job opportunities. These results are in line with our findings on estimated labor supply elasticities (see Section 6.2). In this case, the most striking discrepancies are found in the estimates of the participation probabilities of wives, especially those living in large households and at the bottom of the disposable household income distribution. For husbands, labor supply responses from the two models are quite similar due to the high participation rate in the baseline tax-benefit system.
As shown in Table 5 , our EITC and WTC reforms also improve upon the baseline tax-benefit system in terms of redistributive effects. The mean of disposable household income increases by 0.23% under both reforms and the effects are clearly increasing with household size. Under the EITC reform, the effects on poverty are less clear-cut: the HCR decreases by 6.12% and the PGR increases by 2.28%. Thus, we find a reduction in the number of poor households and a deterioration in the living standard of those who remain poor (especially couples with two or more children). This undesirable effect on the PGR occurs because working households located at the beginning of the phase-in region and with disposable income far below the poverty line may receive considerably lower benefits than those received under the baseline tax-benefit system through the FA program. Under the WTC reform, the HCR and the PGR decrease by 9.28% and 3.90%, respectively. Accordingly, this reform has substantially stronger redistributive effects than both FA and EITC for all household types.
So far, we have analyzed labor supply and redistributive effects of our EITC and WTC reforms considering a single simulation design where the size of the benefit premium for two-earner households p c is fixed at .75. In Table 6 , we investigate the sensitivity of our estimates from Model 2 to the choice of this policy coefficient considering a set of nine simulation designs obtained by letting p c vary from 0 to 2 with step .25. In each simulation design, the cut-off points G tc , t = 1, 2, 3, for gross household income and the size of the WTC benefit premium q c for working full-time are left unchanged, while the maximum benefit entitlements of the EITC and WTC schedules for oneearner households (E * c and W * c ) are always determined to ensure tax revenue neutrality for each household type. Notice that this condition necessarily implies a negative relationship between the size of the benefit premium for two-earner households and the maximum benefit entitlements of the EITC and WTC schedules for one-earner households. Hence, for simulation designs with higher values of p c , we always find lower values of E * c and W * c . The results of this sensitivity analysis show that, for both in-work benefit schemes, the trade-off between labor supply incentives and redistributive effects is crucially related to the size of the benefit premium for two-earner households. Other things being equal, higher values of this policy coefficient yield stronger labor supply effects and weaker redistributive effects. The simulation design with p c = 0 corresponds to standard EITC and WTC schedules with no premium to overcome the wellknown disincentive effects on secondary earners. In this case, the participation probability of wives decreases by 0.91% under the EITC reform and by 0.69% under the WTC reform. For simulation designs with progressively higher values of p c , the effects on the participation probability of wives are increasing and become positive for all designs with p c ≥ .5. Our findings also confirm that the EITC is more effective than the WTC in boosting employment of married women. On the other hand, we find progressively harmful effects on poverty indicators. Under the EITC reform, the variation of HRC (PGR) becomes positive for all designs with p c ≥ 1 (p c ≥ .75). Under the WTC reform, these perverse effects on poverty arise only for simulation designs with considerably higher values of p c , thus confirming that the WTC is more effective than the EITC in reducing poverty.
Conclusions
In this paper, we investigate labor supply and redistributive effects of introducing EITC and WTC in-work benefits for Italian married couples using a tax-benefit microsimulation model and a multisectoral discrete choice model of labor supply. The proposed reforms involve the abolition of family allowances for dependent employees and contingent workers from the Italian tax-benefit system in 2008 and their policy coefficients are determined to guarantee tax revenue neutrality for different household types after taking into account potential labor supply responses. To overcome the wellknown disincentive effects of these in-work benefit schemes, we augment the standard EITC and 22 WTC schedules with an additional benefit premium for two-earner households. This strategy allows us to boost labor supply of secondary earners, typically married women, while also retaining the redistributive objective pursued by in-work benefit schemes that are mean-tested against household income.
Our simulation results confirm that these in-work benefit reforms may improve incentive and redistributive effects of the Italian tax-benefit system, especially for couples with children and at the bottom of the disposable household income distribution. The main advantage of using a multisectoral model of labor supply is to capture labor market transitions towards jobs opportunities that would be otherwise excluded from the choice set. Hence, estimated labor supply effects are generally higher than those obtained in standard labor supply models which ignore sector-specific attributes of jobs available in the labor market. According to the in-work benefit schedules simulated in our study, the EITC is more effective than the WTC in boosting employment, while the WTC is more effective than the EITC in fighting poverty. However, as shown in our sensitivity analysis, the trade-off between incentive and redistributive effects is crucially related to the size of the benefit premium for two earner-households. Other things being equal, higher values of this policy coefficient yield stronger labor supply effects and weaker redistributive effects. The design of optimal in-work benefit schemes should then reflect the preferences of policy makers towards these two competitive objectives (see, for example, Blundell et al. 2009 ). We believe this is an important policy design issue which is left to future research. Notes: Elasticities are obtained increasing simultaneously by 1% the gross hourly wages in all job opportunities. PP and HW denote the participation probability (in percentage points) and the unconditional weekly hours of work, respectively. Symbols denote † a percentage variation with respect to the baseline tax-benefit system, * a p-value between 5% and 1% and ** a p-value below 1%. Notes: pc denotes the size of the benefit premium for two-earner households. Symbols denote † a percentage variation with respect to the baseline tax-benefit system, * a p-value between 5% and 1% and ** a p-value below 1%. 
23
WTC
Notes: WTC is based on basic, second adult, and 30 hour elements only, assuming that claimant's hourly wage is equal to 6 Euro and non-labor household income is equal zero. EITC, WTC, household earned income, and gross household income are expressed in thousand Euro using an exchange rate of .7937 for dollars and 1.2367 for pounds. 
children
Notes: The benefit premium for two-earner households (second adult element) and the benefit premium for working full-time (30 hours element) are equal to pc = .75 and qc = .50, respectively, for all household types. The hourly wages of both spouses are fixed to 6 Euro and non-labor household income is fixed to zero. Benefit amounts and gross household income are expressed in thousand Euro.
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